Commercial poultry production, although fairly well developed, continues to develop rapidly in Africa and other areas of the world. The local chickens, which may perhaps be harnessed and exploited for poverty alleviation, form part of the many local assets of underprivileged people living in the rural areas. In view of this, the study aims to investigate consumer acceptability of indigenous chicken meats using survey and sensory evaluation. The survey is comprised mainly of interviewing market women and supplying birds to them for sale in order to find answers to questions related to marketability or otherwise of the naked-neck, frizzled naked-neck, and normal-feathered cockerels. An experiment was carried out to evaluate consumers' preference of the 3 genotypes, namely NanaFf, Nanaff, and nanaff. The birds used were of the fourth generation (F4) offspring of crosses between local heterozygous naked neck (Nana) and heterozygous frizzled (Ff) males and hybrid commercial Lohmann females. Three hundred (300) cockerels that were 11 wk old crossbreds (100 of each of the 3 genotypic groups) were randomly housed in 15 open-sided, deep-litter pens with 20 cockerels in each pen in a completely randomized design for 9 wk. Burgers were prepared from the breast muscle of the carcass for sensory evaluation. The results from the survey indicated that a majority (91.7%) of the respondents admitted that they would readily accept to sell the naked-neck cockerels. Also, at almost all the sales points, the Nanaff was first to be sold out, followed by the nanaff feathered with the NanaFf being the last both before and during the major season's sales. The results from the sensory evaluation indicated that the burgers from nanaff and NanaFf birds had significantly (P < 0.05) lower acceptability levels than those from the Nanaff birds. The naked-neck gene cockerel had a positive effect on cockerel meat and marketability.
INTRODUCTION
Poultry consumption in developing countries is projected to grow at 3.4% per annum as a result of importation (Trostle and Seeley, 2013) . Local breeds make up most of the world's poultry genetic diversity, and are still very important in developing countries where they represent up to 95% of the total poultry population. As indicated by Kitalyi (1998) , the sale of local chickens and their products (meat and eggs) is not well organized. The birds are traded live to meet family needs, and the majority of the deals happen at home. Sale and consumption of birds and eggs, according to Kitalyi (1998) , peak during the festive periods such as Christmas and Easter.
There are several genes found among indigenous chicken that improve the mechanism of insensible heat C 2018 Poultry Science Association Inc. Received March 16, 2017 . Accepted December 29, 2017 Corresponding author: duahk11@yahoo.com loss in poultry among rural chickens in the tropics. According to Ndegwa et al. (1998) , there are high populations of indigenous birds carrying genes for dwarfism, frizzling, naked-neck, silkiness, crest feathering, and slow feathering. The source of the strange-looking naked-neck chicken is disputed (Nthimo, 2004) . Several names have been given to this gene due to its uniqueness. Examples include Turkens, Transylvania nakedneck, Bare-neck, Hackleless, and Rubber-neck. Major heat-tolerance genes like naked-neck are of economic interest in current breeding frameworks because they act as sex marker genes and disease-resistance factors (e.g., avian leukosis). In recent times, research results have confirmed that naked-neck genes can influence productive adaptability to tropical and management conditions (Islam and Nishibori, 2009 ). These major genes are also related to better feed intake, productivity, and survivability under heat stress conditions.
Studies have shown that intramuscular fat (IMF) content is one of the most important trait influencing eating quality characteristics (Verbeke et al., 1999) . Price seemed to be the key factor influencing these consumers' product choices. To determine the acceptance of meat or food products, consumers consider several characteristics, such as its sensory characteristics, nutritional value, and its impact on health (Muchenje et al., 2008b; Muchenje et al., 2009a) . Five main characteristics contribute to the overall eating quality of meat. These are taste, texture, juiciness, appearance, and color. Among these characteristics, texture is probably considered by the average consumer to be the most important attribute (Chrystall, 1994; Dransfield, 1994) .
Coupled with the fact that prominent farmers have exercised restraint and fear in the use of the local birds as commercial birds for sale in Ghana, due to some perception and beliefs that people have on the consumption of their meat, the main objective of the present study was to determine the effect of the naked-neck gene (Na) on marketability and consumer acceptability.
MATERIALS AND METHODS
All research was approved by the Institutional Ethical Committee at the Kwame Nkrumah University of Science and Technology.
Research Location
Kumasi, the capital city of the Ashanti Region of Ghana, was where the survey was carried out. The region is a key player in the poultry industry and was ranked first with an egg production level of 1,032.2 million eggs produced per annum as against 323.2 million from the Greater Accra Region of Ghana (MoFA-KMA, 2005).
Sampling and Data Collection
A sample size of 60 market women was randomly selected and supplied with birds for sale in order to find answers to questions related to marketability or otherwise of the naked-neck and frizzled-naked-neck birds. Data were collected through the use of questionnaires and interview. Six markets were randomly selected for the survey, namely: Kumasi Central Market, Sofoline Market (opposite Prempeh College), Tanoso Market, Abuakwa Market, Santasi Roundabout Market, and Tafo Market, all in Kumasi-Ghana. Ten market women were selected at random from each market, making a total of 60 people for the survey. The questionnaires were effectively administered and collected, as the researchers personally took them to the market women and administered them one-on-one, translating the content of the questions to people who could not read or understand them. The market women were also given birds to sell in order to determine the marketability of birds in those markets. Ten cockerels each of normal, naked-neck, and frizzled naked-neck were given to each of the 10 market women selected at each market for sale. In all, a total of 180 birds were supplied. The birds were kept in sizeable cages and well fed and watered to avoid any incidents that might reduce market value. The birds were sold concurrently at all the markets before and during the Christmas season for the same price. The market women were asked to begin sale of birds at 9:00 am and end at 5:00 pm each day throughout the survey period. Data on the number of birds sold and the number of days it took to sell the birds of each genotype were recorded from the market women.
Slaughtering of Birds
Birds were slaughtered using the killing cone method. The birds were put in a plastic cone with their heads facing down (inverted). The cone is to keep the birds still and an extremely sharp knife was used to cut the jugular vein and the carotid artery of the birds' neck and allowed to bled out. The feathers were loosened with hot water (53.8 to 60
• C) and plucked by hands. The viscera were removed and the breast muscle was deboned from the different treatments (normal, nakedneck, and frizzled naked-neck cockerel), labeled and chilled at 4
• C for 48 h for further analysis.
Preparation of Burgers from the Breast Muscle
The chilled meat was minced using a meat mincer (Mado Super Wolf, Germany) through a 5-mm diameter plate. The minced meat was mixed with a spice mix (Table 1 ) to obtain a uniform mixture. The meatspice mixtures were then formed into burgers using a hand-press burger machine. Each burger weighed approximately 100 g. The burgers were appropriately labeled, bagged and frozen for 24 h and grilled to a core temperature of 65
• C for 4 to 5 min (McWilliams et al., 2004) . A meat piercing thermometer was used to monitor the grilled core temperature. The grilling was done separately using a separate kitchen foil on the grill for each treatment.
Water-Holding Capacity of Burger
Water-holding capacity (WHC) was determined using the method described by Honikel and Hamm (1987) . Five samples of burgers from each genotype were ground, and 5 g of each ground meat sample was put into centrifuge tubes. The tubes were placed in a water bath at 95
• C for 30 min, after which the tubes were removed and centrifuged at 2,000 rpm for 15 min. The samples were removed and re-weighed to determine the native water retained in the sample. WHC was calculated as the fraction of the native water retained in the sample after heating and at the beginning of the holding time (Hamm, 1986; Warris, 2000) . Each treatment determination was repeated 3 times.
Sensory Analysis of Burgers
After grilling, the burgers were allowed to cool for 3 min and cut into 25 g pieces each. Three-digit random numbers were used to identify each treatment. The cut burgers were placed 3 pieces (one from each treatment) on a disposable plate and served to a panel of 80 consumers who were selected randomly to evaluate the sensory profiles of grilled burgers. They included students and workers from the Kwame Nkrumah University of Science and Technology and clients of the Meat Science Unit, Kumasi-Ghana. The panelists were taken through a trial session on how to carefully judge the grilled burger for such qualities as appearance, taste, flavor, tenderness, color, and overall acceptability. A 9-point hedonic scale was used where 9 = "Like extremely" and 1 = "Dislike extremely" and the panelists were served with drinking water to rinse their mouths between tasting the different treatments.
Data Analysis
The collected data were analyzed using Statistical Package for Social Sciences (SPSS) version 16 (2007) . Results from the sensory evaluation were analyzed statistically using analysis of variance (ANOVA) and means were separated by Fisher's least significant dif- ference (LSD) tests to ascertain significant effects at P < 0.05 level of significance among treatments.
RESULTS AND DISCUSSION

Marketability Preference of Birds by Respondents (Market Women)
Results obtained at the different sales points during the survey are shown in Table 2 . In all 6 selected market sales points, it was only at the Kumasi Central Market where naked-neck birds could be found among the type of birds sold. In all the markets, spent layers were the most marketable. The reason was that the meat of layer birds is tough and can be used for both stew and soup, while the broiler meat is too tender and is only good for stew.
The response of 10 market women each interviewed at the 6 different markets are reported in Table 3 . All 60 women interviewed admitted having seen a naked-neck bird before. However, a few (8.3%) of them responded that currently they will not readily sell the nakedneck bird because of the difficulties they go through in obtaining the birds. The majority (91.7%) of the respondents admitted that they will readily sell the naked-neck birds. Tables 4 and 5 represent the summary of the sales at all 6 selected sales points, including the number of days used to sell all the birds. At Sofoline market, the demand was so high that all the birds were sold within 2 d. It was followed by the Kumasi Central Market, where the birds were sold out in 3 d. Next was Tanoso, while Tafo was the last to complete its sales before Christmas.
At almost all the sales points, the naked neck was first to be sold out, followed by the normal feathered, with the double heterozygous frizzled naked neck being the last to sell out during the Christmas season (Table 5) . On the whole, it took less than 14 d for all the birds to be sold. During the non-festive period (before Christmas) the price of birds was low as compared to the festive period (during Christmas). This agrees with a report by Sonaiya et al. (1999) , who reported that, "in Nigeria the sale of birds and eggs take place in the villages' market. Prices fluctuate during the year being low after Christmas when the granaries are empty and the crops are still growing and everybody needs ready cash. At such times, traders come to buy and to resell in big cities, sometimes middle men are involved."
Several reasons accounted for the fast sales of the naked-neck birds, as explained by the respondents who were interviewed. Some saw the crossbred naked neck to be very beautiful and seem more appetizing to be consumed than the local breeds reared in the houses. This agrees with the findings of Eberhart and Washburn (1993) , who commended the rearing of meattype birds carrying the Na gene and stated that when they are grown in a warm environment (usually over 30
• C) they have larger body weight, better feed efficiency, a lower percentage of feathers, slightly more fleshing, higher viability, and sometimes a lower rate of cannibalism (Cahaner and Deeb, 2001 ) compared with their normal-feathered counterparts. Others see it to be a replacement of the local birds (native fowls), especially to those in the cities who do not have the opportu- Treatment means with a, b, c within column bearing different superscripts is significantly different. nity to rear the local birds. Some said they have heard that it tastes better than the normal-feathered birds and will want to have a taste of it. This agrees with a report by Horst (1989) that local domestic chicken in developing countries still contribute much toward meat and egg supply, despite the distribution of high-yielding stocks from developed regions. Horst (1989) continued that the products from the local poultry stock are widely preferred because of their pigmentation, taste, leanness, and their availability for special dishes.
Others also complained that the imported breeds of fowl have softer meat that was less flavorful, thus confirming the report of Kitalyi (1998) that the preference for meat from commercial poultry was low because many traditional consumers complained that broiler meat had less flavor and was too tender. Others also purchased the naked neck specifically to be used for sacrifices especially during the non-festive period. This agrees with the findings of Sonaiya (2003) , who reported that in many customs of indigenous people, poultry is used for ceremonies, sacrifices, gifts, and as savings in the villages. Chicken is given or received to show or to accept good relationship or to say thanks for a favor or help. It is worth knowing that the demand for the naked-neck birds was so high that the traders kept calling the researchers for a supply even several weeks after the work.
Water-Holding Capacity of Burgers
The WHC of the burgers was not significantly different (P > 0.05) for Nanaff (heterozygous naked neck) and NanaFf (double heterozygous frizzled naked neck). However, the Nanaff and NanaFf had significantly (P < 0.05) higher values than nanaff (Table 6 ). This suggests that the presence of the Na gene in a single state significantly increased the WHC as compared to the nana genotype. According to Huff-Lonergan and Lonergan (2005) , much of the potential for WHC or drip loss is truly established very early in the life of a product, and in some instances, the genetics and the handling of the live animal can play a major role in influencing the potential WHC of that product.
WHC, according to Honikel (1998) , is the ability of muscle to retain naturally occurring moisture, and this retained moisture influences the yield, palatability, and quality (appearance, juiciness, tenderness, and flavor) of meat, according to Huff-Lonergan and Lonergan (2005) . It also affects the processing of meat. Therefore, the superiority of the naked-neck over the normal-feathered genotypes in terms of WHC makes it better than the normal-feathered genotype with respect to meat yield, processing ability, and general appearance of the meat. VanLaack et al. (2000) stated that concomitant reduction in WHC affects yield, processing ability, and general appearance of meat.
Sensory Evaluation of Burgers Made From Three Bird Genotypes
The overall acceptance of burger produced from the 3 genotypes is shown in Table 7 . Normal-feathered chickens scored a higher value than that of the frizzled nakedneck birds, though both were significantly not different from each other compared to the score from the naked neck. The rest of the sensory attributes showed no significant (P > 0.05) differences. However, the numerical values showed that burger made from the naked-neck birds seems to have higher values than both the frizzled naked-neck and normal-feathered cockerels. The normal-feathered genotype had the lowest numerical value in all the sensory attributes except for the appearance and overall acceptability, where it was second to the naked neck.
It has been reported that the indigenous birds, both naked-neck and frizzled, have higher levels of pigmentation, leanness (high protein and low fat content), taste, firmness, and suitability for special dishes and because of these they fetch premium prices that are almost double of those of exotic chickens (Horst, 1991; Mafeni, 1995; Islam and Nishibori, 2009 ). Islam and Nishibori (2009) further stated that consumers prefer the meat and eggs of indigenous naked-neck chickens for reasons of pigmentation, leanness, taste, firmness, and they are also used in special dishes. It has also been reported that there is a shift in consumer preference, and this shift has increased the demand of local, unimproved chickens because of their superior meat flavor and texture, perceived health benefits, and relatively low water footprint compared to exotic chickens (Dyubele et al., 2010; Hoekstra, 2012) . In this respect, the naked neck which was the most liked in terms of flavor and taste will stand a good chance in marketability or acceptance in the market as compared to their normal and frizzled naked-neck counterparts.
CONCLUSION
The results of the study demonstrated that among the 3 genotypes of cockerel studied, the naked neck was preferred due to its high meat proportion, meeting the preferences of those consumers looking for chicken in this niche market. Therefore, a need exists to maintain and improve local birds to meet this demand; the strategy should also focus on the genetic potential of the indigenous breeds. Thus, it is strongly recommended a conscious effort be made to develop and commercialize the naked-neck and frizzled birds in Ghana.
